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Environmental Fate and Effects Division (7507P)

Environmental Fate and Effects Division (EFED) has completed its ecological risk assessment
for the new herbicide pyroxsulam and its end-use products GF-1674° (oil dispersion: 2.87% a.i.)
and GF-1274® (water dispersible granule: 7.5% a.i.). The herbicide is initially proposed for use
on winter and spring wheat. :

The results of this screening-level assessment indicate a potential for direct adverse acute effects
“to non-target terrestrial and semi-aquatic plants. Although this screening-level analysis showed
that there is limited potential for direct adverse effects to animal species associated with the use
of pyroxsulam on wheat, indirect effects may result as a consequence of potential effects on
plants.

Clarification is recommended for the proposed labels. Application rates are limited per growing
season in the “Crop Specific Use Restrictions” sections. While winter and spring wheat only
have one growing season per year, other crops may be planted during the same year. In order to
clarify the labeling, we recommend modifying the maximum application rate statement to limit
application rates per calendar year.
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! Tables 1 and 2 list all of the available environmental fate and ecological effect studies,

3 respectively, that were submitted to fulfill data requirements under 40 CFR Pt. 158 for a
terrestrial food use. The environmental fate and toxicology data requirements are not adequately

: fulfilled for a terrestrial food use. The submitted anaerobic aquatic metabolism, aerobic aquatic

| metabolism, and terrestrial field dissipation studies were supplemental and no anaerobic soil

! metabolism study was submitted. However, further submission of data may upgrade the
submitted terrestrial field dissipation study. New anaerobic soil metabolism, anaerobic aquatic
metabolism, and aerobic aquatic metabolism studies are not requested at this time because they
are not expected to significantly alter risk conclusions.

Although no toxicity data were submitted for estuarine/marine animal species, the toxicity
profile based on freshwater species and the physical properties of the chemical indicates that
risks to estuarine/marine species are unlikely and that the toxicity data are not a requirement.
However, without appropriate toxicity data, some uncertainty exists regarding the potential risks
to estuarine/marine animal species associated with the proposed use of pyroxsulam on wheat.

Table 1. Status of environmental fate data adequacy for terrestrial food uses of
pyroxsulam ‘

‘ 161-1 | Hydrolysis 46908326 None Acceptable
! 161-2 Aqueous MRID pending | None Acceptable
photolysis (modifies
46908327) ,
161-3 Soil photolysis 46908328 | None v Acceptable
161-4 Air photolysis No study Study not required. -
162-1 Aerobic soil | 47202701 None Acceptable
metabolism 46908329 Multiple solvent systems were not employed Supplemental
46908335 in a reasonable extraction attempt; non- Unacceptable
46908330 extractable ["*C]residues were as high as 94% Supplemental
, or unmeasured.
162-2 Anaerobic soil No study Study not submitted (apparent data gap). -
metabolism ,
162-3 Anaerobic 46908331 Anaerobic conditions were not assured; Supplemental
aquatic multiple solvent systems were not employed in
metabolism a reasonable extraction attempt. This study
does not adequately fulfill the §162-3 data
requirement.
162-4 Aerobic aquatic | 46908336 MuItiple"SOIVent‘ systems were not employed in Supplemental
metabolism a reasonable extraction attempt; non-
extractable [*C]residues were as high as 73%.
This study does not adequately fulfill the
§162-4 data requirement.
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163-1

4715960

1

ch Acceptable
equlhbnun‘l/ (modifies
aged leaching 46908332)
46908333 Conducted with six transformation products of | Supplemental
pyroxsulam at only one concentration.
163-2 Lab volatility No study Study not required. -
164-1 Terrestrial field | 46908334 Samples were stored as long as 588 days. An | Supplemental
dissipation ongoing storage stability study of XDE-742
and its transformation products has only
confirmed stability for XDE-742, 5-OH-XDE-
742, and 6-C1-7-OH-XDE-742 in frozen soil
samples for six months (MRID 46908317). 7-
OH-XDE-742 displayed reduced recovery over
six months in a loam soil. This study may be
upgraded to fulfill the §164-1 data
. requirement,
164-2 Agquatic field No study Study not required. -
dissipation v
165-4 Fish No study Study not required due to low K. -
bioaccumulation

Table 2. Status of e

ical ffegts data adeq

469084-16| XDE-742 / BAS 770 H ~ Avian Single-Dose Oral (Pending)
1.Ds, on the Bobwhite Quail (Colirus virgnianus)
71-1 469084-17| XDE-742 / BAS 770 H — Avian Single-Dose Oral None - (Pending)
LDs; on the Mallard Duck (4nas platyrhynchos).
850.2200 |[469084-18| XDE-742 — Dietary Toxicity Test with the Mallard None (Pending) .
(71-2b) Duck (dnas platyrhynchos) ‘
850.2200 |469084-19| XDE-742 — Dietary Toxicity Test with the None (Pending)
(71-2a) Northern Bobwhite Quail (Colinus virginianus).
850.2300 |469084-20| XDE-742: Reproductive Toxicity Test with the None (Pending)
(71-4b) Mallard Duck (4dnas platyrhynchos).
850.2300 |469084-21| XDE-742: Reproductive Toxicity Test with the None {(Pending)
(71-4a) Northern Bobwhite Quail (Colinus virginiamus)
72-1 469084-22) XDE-742/BAS 770 H: Acute Toxicity Study On . None (Pending)
The Fathead Minnow (Pimephales promelas) In A
Static System Over 96 Hours '
72-1 469084-23| XDE-742/BAS 770 H: Acute Toxicity Study On None (Pending)
The Fathead Minnow (Oncorhynchus mykiss) In A
Static System Over 96 Hours
72-1 469084-24| 7-OH Metabolite of XDE-742- Acute Toxicity to None - (Pending)
: Rainbow Trout (Oncorhynchus mykiss) Under
Static Conditions

US EPA ARCHIVE DOCUMENT
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469084-25

| ASTA Metabolite of XDE-742: An Acute Toxicity

Study with the Rainbow Trout, Oncorhynchus
mykiss

72-2

469084-26} 7-OH Metabolite of XDE-742- Acute Toxicity to None (Pending)
Water Fleas, Daphnia magna, Under Static
Conditions
72-2 469084-27] ASTA Metabolite of XDE-742: An Acute Toxicity None (Pending)
Study with the Daphnid, Daphnia magna
72-2 469084-28] XDE-742: An Acute Toxicity Study with the None (Pending)
. Daphnid, Daphnia magna : _
72-4a 469084~ | XDE-742: Toxicity to the Early-Life Stages of the None (Pending)
30; Fathead Minnow, Pimephales promelas.
469086-26
(registrant
-prepared
DER) , ‘
72-4b 469084-29] XDE-742: A 21-Day Chronic Toxicity Study with None - (Pending) -
' the Daphnid (Daphnia magna) ' ;
123-2 469084-31| XDE-742-Growth Inhibition Test with Freshwater | Test material was (Pending)
Blue-Green Alga (Anabaena flos-aguae) detected ata
‘ ’ concentration above
the LOQ in the
| negative control at test
termination; however,
' this was believed to be
an error during
analytical sampling.
123-2 469084-32| XDE-742-Growth Inhibition Test with Freshwater None (Pending)
Diatom (Navicula pelliculosa) -
850.4400 1469084-33)7-OH Metabolite of XDE-742- Toxicity to None (Pending)
(123-2) Duckweed, Lemna gibba R
850.4400 |469084-34] ADTP Metabolite of XDE-742- Toxicity to None- (Pending)
(123-2) Duckweed, Lemna gibba ‘
850.4400 |469084-35]5,7-Di-OH Metabolite of XDE-742- Toxicity to None (Pending)
(123-2) Duckweed, Lemna gibba
850.4400 |469084-36]5-OH Metabolite of XDE-742~ Toxicity to None (Pending)
(123-2) Duckweed, Lemna gibba
1850.4400 - | 469084-37) 6-C1-7-OH Metabolite of XDE-742- Toxicity to None (Pending)
(123-2) Duckweed, Lemna gibba
850.4400 |469084-38] XDE-742 Sulfinic Acid Metabolite- Toxicity to  None (Pending)
(123-2) Duckweed, Lemna gibba
850.4225 1469084-39] Effects of GF-1674 on Seedling Emergence and None (Pending)
(123-1b) Seedling Growth on Non-Target Terrestrial Plants '
(Tier I1)-2005
850.4250 [469084-40| Effects of GF-1674 on the Vegetative Vigor on None (Pending)
(123-1a) Non-Target Terrestrial Plants (Tier IT)- 2005
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123-2

469084-41

XDE-742: Growth Inhibition Test with the
Saltwater Diatom Skeletonema costatum

None

(Pending)

850.4400
(123-2)

469084-42

XDE-742: Growth Inhibition Test with the Aquatic
Plant, Lemna gibba

None

(Pending)

123-2

469084-43

XDE-742 Sulfinic Acid Metabolite- Acute

Toxicity to the Freshwater Green Alga,
Pseudokirchneriella subcapitata . ,

None

(Pending)

850.4400
(123-2)

469084-44

Inhibition of Growth of the Aquatic Plant
Duckweed, Lemna gibba, Following One and
Three Day Exposures to XDE-742

None

(Pending)

123-2

469084-45

XDE-742: Growth Inhibition Test with the
Freshwater Green Alga, Pseudokirchneriella
subcapitata

None

(Pending)

123-2

469084-46

ADTP Metabolite of XDE-742- Acute Toxicity to
the Freshwater Green Alga, Pseudokirchneriella
subcapitata

None

(Pending)

123-2

469084-47

5-OH Metabolite of XDE-742- Acute Toxicity to
the Freshwater Green Alga, Pseudokirchneriella
subcapitata

None

(Pending)

123-2

469084-48

6-Cl1-7-OH Metabolite of XDE-742- Acute
Toxicity to the Freshwater Green Alga,
Pseudokirchneriella subcapitata

None

(Pending)

123-2

469084-49

5,7-Di-OH Metabolite of XDE-742- Acute
Toxicity to the Freshwater Green Alga,
Pseudokirchneriella subcapitata

None

(Pending)

123-2

469084-50

7-OH Metabolite of XDE-742- Acute Toxicity to
the Freshwater Green Alga, Pseudokirchneriella
subcapitata

None

(Pending)

123-2

469084-51

ASTA Metabolite of XDE-742: Growth Inhibition
Test with the Freshwater Green Alga,
Pseudokirchneriella subcapitata

None

(Pending)

850.4400
(123-2)

469084-52

ASTA Metabolite of XDE-742: Growth Inhibition
Test with the Aquatic Plant Duckweed, Lemna
gibba

None

(Pending)

OECD 207

469085-04

5-OH Metabolite of XDE-742: An Acute Toxicity
Study with the Earthworm in an Artificial Soil
Substrate

None

(Pending)

OECD 207

469085-05

XR-742: 14 Day Soil Exposure Acute Toxicity to
the Earthworm, Eisenia foetida

None

{(Pending)

OECD 207

469085-06

6-C1-7-OH Metabolite of XDE-742: An Acute
Toxicity Study with the Earthworm in an Axtificial
Soil Substrate

None

(Pending)

OECD 207

469085-07

7-OH Metabolite of XDE-742: An Acute Toxicity
Study with the Earthworm in an Artificial Soil
Substrate

- None

(Pending)
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OECD 213

469085-08

Effects of XDE-742/ BAS770H (Acute Contact

None (Pending)
& 214 and Oral) on Honey Bees Apis mellifera L. In the ’

v Laboratory : _ :
OECD 219]469085-09] 7-OH Metabolite of XDE-742 — Chironomid None. (Pending)
(Non-G) Toxicity Test with Midge (Chironomus riparius)

Under Static Conditions using Spiked Water.
{ OECD 2191469085-10] XDE-742: 28-Day Chronic Toxicity Stady with = | Midge larvae were (Pending)
(Non-G) the Midge, Chironomus riparius, Using Spiked added to each vessel
Water in a Sediment-Water Exposure System. on the same day the
vessels were spiked,
and aeration was
stopped for approx. 3
hours during and
‘ thereafter.
OECD 2221469085-11| 6-C1-7-OH Metabolite of XDE-742: A None (Pending)
(Non-G) Reproduction Study with the Earthworm in an
Artificial Soil Substrate ‘
None 469085-12| Herbicidal Activity of XDE-742 Soil Metabolites - | No quantitative data (Pending)
on Weeds and Crops in a Discovery Weed were provided.on
Management Level 3 Postemergence Screen survival, plant height
' or dry weight.
Therefore, this study
cannot be considered
for a traditional
réview as it only
provides qualitative
data on the injury to
the plants from
exposure to the test
material and
associated
metabolites.
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Office of Prevention, Pesticides,
and Toxic Substances

Environmental Fate and Ecological Risk Assessment for the
Registration of Pyroxsulam (XDE-742)
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I. Executive Summary

A. Nature of Chemical Stressor

Dow Agro Sciences LLC is seeking registration for the use of the new chemical herbicide
pyroxsulam [N-(5,7-dimethoxy{1,2,4]triazolo[1,5-a]pyrimidin-2-yl)-2-methoxy-4- '
(trifluoromethyl)-3-pyridinesulfonamide)] and its flowable formulation, end-use products GF-
1674 (2.87%) and GF-1274 (7.5% a.i.). This is a national registration request for control of a
number of weed species associated with spring and winter wheat. Ground or aerial applications
are proposed once per growing season with rates of 0.0132 Ibs a.i./A to 0.0164 Ibs a.i./A.

B.  Potential Risks to Non-target Organisms

The results of this screening-level assessment indicate a potential for direct adverse acute effects
to non-target terrestrial and semi-aquatic plants (Table 1.1). Although this screening-level
analysis showed that there is limited potential for direct adverse effects to animal species
associated with the use of pyroxsulam on wheat, indirect effects may result as a consequence of
potential effects on plants.

Aquatic vascular plants one

Aquatic non-vascular plants | None ' ‘No
Estunarine/marine non- ‘ ’ c

None No.
vascular plants
Dicot terrestrial plants Acute: plant growth 4.3-251 Yes Terrestrial Plants
Monocot terrestrial plants Acute: plant growth 2.2-150 Yes Terrestrial Plants
Freshwater fish None Yes Terrestrial Plants
Estuarine/Marine fish None , Yes
Freshwater invertebrates None Yes Terrestrial Plants
fstuanneManne None Yes " Terrestrial Plants

nvertebrates :

Mollusks i | None ’ ' Yes Terrestrial Plants
Mammals None ' Yes Terrestrial Plants
Birds None Yes Terrestrial Plants
Terrestrial invertebrates None Yes Tetrestrial Plants

TAssociated Taxa refers to those taxa for which there are direct effects that may indirectly affect a listed species
taxa. .

Overall, potential risks appear to be greatest for terrestrial and semi-aquatic plants since these
organisms appear to be very sensitive. Functionally, estimated risks may translate to reduced
survival, reproduction, or growth in affected species with the potential for subsequent effects at
higher levels of biological organization.
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For federally listed endangered or threatened (hereafter “listed”) species, acute risk levels of
concern were exceeded for semi-aquatic and terrestrial monocot and dicot plants. No listed
species acute or chronic LOCs were exceeded for any animal species evaluated in this
assessment. Because terrestrial/semi-aquatic plant risk quotients are above the non-endangered
species level of concern, the Environmental Protection Agency considers this to be indicative of
a potential for adverse effects to those listed species that rely either on a specific plant species
(plant species obligate) or multiple plant species (plant dependant) for some component of their
life cycle.

There is a potential to affect listed plant species and the species which depend upon listed or
non-listed plant species for food and/or habitat. Indirect effects in this case should be considered
for both terrestrial and aquatic animal species The extent to which the proposed uses of
pyroxsulam will directly effect plant species and indirectly effect animal species will require
further assessment; specifically, clear delineation of action area, identification of listed species
that co-occur in areas of pyroxsulam use, species-specific life history information, and an
evaluation of critical habitat for listed species that occur within the deﬁned action area.

C. Conclusions - Exposure Characterization

Pyroxsulam has low volatility and exhibits acid-base behavior with pH-dependent water
solubility. It is mobile to highly mobile in soil (Kroc range of 7.1-68.0 L/kgoc), presenting a
groundwater concern in alkaline, sandy soils. The compound’s affinity to soil, however low,
correlates with organic carbon. Pyroxsulam is not expected to persist in aerobic environments.
Primary routes of degradation include aqueous photolysis (t;» of 4.5 days), aerobic soil
metabolism (t;, range of 2.64-14.6 days), and aerobic aquatic metabolism (t;» range of 14.5-18.8
days). The compound is stable to biodegradation in anaerobic aquatic environments and the
abiotic processes of soil photolysis and hydrolysis.

Major degradates include the derhethYlation products, 5-OH-XDE-742, 7-OH-XDE-742, 6-Cl-7-
OH-XDE-742, and 5,7-diOH-XDE-742, and the further degraded products, XDE-742 ATSA,
XDE-742 sulfinic acid, XDE-742 ADTP, and carbon dioxide.

There are a number of studies on the toxicity of pyroxsulam’s major degradates to aquatic plants;
all available toxicity data indicate that the degradates of pyroxsulam are less toxic than the parent
to aquatic plants. Therefore, aquatic exposure estimates were based on residues of the parent
compound alone. Review of the toxicity of pyroxsulam’s degradates to mammals by the Health
Effects Division (HED) indicates that the parent and degradates are practically non-toxic to
mammals on an acute exposure basis. Therefore, terrestrial exposure estimates were based on
residues of the parent compound alone.
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D. Conclusions - Effects Characterization

Pyroxsulam is practically non-toxic to birds, mammals, fish, freshwater invertebrates and
honeybees under acute exposure conditions. Pyroxsulam is highly toxic to terrestrial plants
following acute exposure. In terrestrial plants, monocotyledonous plants appear more sensitive
to pyroxsulam compared to dicotyledonous plants.

E. Uncertainties and Data Gaps

The environmental fate and toxicology data requirements have not been adequately fulfilled for a
terrestrial food use. The submitted anaerobic aquatic metabolism, aerobic aquatic metabolism,
and terrestrial field dissipation studies were supplemental and no anaerobic soil metabolism
study was submitted. However, submission of additional data may upgrade the submitted
terrestrial field dissipation study. New anaerobic soil metabolism, anaerobic aquatic metabolism,
and aerobic aquatic metabolism studies are not requested at this time because they are not
expected to significantly alter risk conclusions.

Although no toxicity data were submitted for estuarine/marine animal species, the toxicity
profile based on freshwater species and the physical properties of the chemical indicates that
risks to estuarine/marine species are unlikely and that the toxicity data are not a requirement.
However, without appropriate toxicity data, some uncertainty exists regarding the potential risks
to estuarine/marine animal species associated with the proposed use of pyroxsulam on wheat.

I1I. Problem Formulation

The purpose of problem formulation is to provide the foundation for the environmental fate and
ecological risk assessment being conducted for pyroxsulam (XDE-742). It sets the objectives for
the risk assessment, evaluates the nature of the problem, and provides a plan for analyzing the
data and characterizing the risk (USEPA, 1998).

A. Nature of Regulatory Action
Dow Agro Sciences LLC is seeking the Section 3 registration, under the authority of the Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA), for the new active ingredient, pyroxsulam,
for use as an herbicide. ‘

B. Stressor Source and Distribution

1. Nature of the Chemical Stressor

Pyroxsulam is a new system1c post-emergence cereals herbicide for selective control of wild oat, :
winter annual brome SpCCleS annual ryegrass and other annual grass and broadleaf weeds in
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winter and spring wheat (including durum). The herbicide acts through inhibiting the
acetolactate synthesis (ALS) enzyme.

Pyroxsulam exhibits acid-base behavior and is mobile to highly mobile in soil (mean Kroc of
30.4 L/kgoc), presenting a groundwater concern in alkaline, sandy soils. Pyroxsulam is not
expected to persist in aerobic environments, but may persist in anaerobic environments. Major
degradates include the demethylation products, 5-OH-XDE-742, 7-OH-XDE-742, 6-C1-7-OH-
XDE-742, and 5,7-diOH-XDE-742, and the further degraded products, XDE-742 ATSA, XDE-
742 sulfinic acid, XDE-742 ADTP, and carbon dioxide.

There are a number of studies on the toxicity of pyroxsulam’s major degradates to aquatic plants;
all available toxicity data indicate that the degradates of pyroxsulam are less toxic than the parent
to aquatic plants. Therefore, aquatic exposure estimates were based on residues of the parent
compound alone. Review of the toxicity of pyroxsulam’s degradates to mammals by the Health
Effects Division (HED) indicates that the parent and degradates are practically non-toxic to
mammals on an acute exposure basis. Therefore, terrestrial exposure estimates were based on
residues of the parent compound alone.

2. Overview of Pesticide Usage

- Two formulations of pyroxsulam are proposed for registration; these include GF-1274 (7.5%

a.i.), a water dispersible granule (WDG) formulation, and GF-1674 (2.87% a.i.), an oil dispersion
(OD) formulation. Both formulations are to be mixed with water and applied as a post-
emergence foliar application with aerial and ground-spray equipment. The maximum proposed
application rates per use and per growing season are the same for each formulation, at 0.0164 Ibs
a.i./A for GF-1274 and 0.0132 1bs a.i./A, for GF-1674.

The herbicide is proposed for use on both winter and spring wheat (including durum). Key
winter wheat producing areas in the United States include the High Plains states extending from
South Dakota, south to Texas, and the Pacific Northwest states. Winter wheat is also an
important rotational crop grown in most Midwestern and Southeastern states. Key spring wheat
and durum producing states include Idaho, Minnesota, Montana, North Dakota, South Dakota
and Washington. «

C. Receptors
1. Aquatic and Terrestrial Effects

The receptor is the biological entity that is exposed to the stressor (USEPA, 1989). Consistent
with the process described in the Overview Document (USEPA, 2004), this risk assessment uses
a surrogate species approach in its evaluation of pyroxsulam. Toxicological data generated from
surrogate test species, that are intended to be representative of broad taxonomic groups, are used
to extrapolate to potential effects on a variety of species (receptors) included under these
taxonomic groupings.
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Acute toxicity data from studies submitted by pesticide registrants along with the available open
literature are used to evaluate potential direct effects of pyroxsulam to the aquatic and terrestrial
receptors. The open literature studies are located through EPA’s database ECOTOX
(http://cfpub.epa.gov/ecotox/), which provides a source for locating single chemical toxicity data
for aquatic life, terrestrial plants, and wildlife. The evaluation of both sources of data can also
provide insight into the indirect effects of pyroxsulam on biotic communities due to loss of
species that are sensitive to the chemical and changes in structure and functional characteristics
of the affected communities.

Table 2.1 provides examples of taxonomic groups and the surrogate species tested to help
understand potential ecological effects of pesticides to these non-target taxonomic groups.
Based on a preliminary review of the ecological effects data, pyroxsulam and its degradates are,
practically non-toxic to freshwater fish, freshwater invertebrates, and earthworms under acute

~ exposure conditions. Under chronic exposure conditions, the parent material did not exhibit any
toxic effects in fathead minnow (Pimephales promelas), waterfleas (Daphnia magna), midges
(Chironomus riparius), bobwhite quail (Colinus virginianus), laboratory rats (Rattus norvegicus)
or earthworms (Eisenia fetidia) over the range of concentrations tested. However, the 7-OH
metabolite yielded some chronic toxic effects to female midge and combined sex development.
Additionally, growth of chicks and adult female mallard ducks (4nas platyrhynchos) was
adversely affected when birds are exposed to pyroxsulam. Aquatic and terrestrial plants show
the greatest sensitivity to the parent compound and little or no sensitivity to its major degradates.

Mallard duck (Anas platyrhynchos)
‘ Bobwhite quail (Colinus virginianus)

Mammals " | Laboratory rat (Rattus norvegicus)
Insects Honey bee (Apis mellifera L.)
Freshwater fish*® ' Bluegill sunfish (Lepomis macrochirus)

Rainbow trout (Oncorhynchus mykzss)
Freshwater invertebrates Water flea (Daphnia magna)
Estuarine/marine fish Sheepshead minnow (Cyprinodon varzegatus)
Terrestrial plants’ Monocots — corn (Zea mays)

Dicots — soybean (Glycine max)
Agquatic plants and algae Duckweed (Lemna gibba)

Green algae (Selenastrum capricornutum)

" Birds represent surrogates for terrestrial-phase amphibians and reptiles.
2 Freshwater fish may be surrogates for aquatic-phase amphlblans

3 Four species of two families of monocots, of which one is corn; six species of at least four dicot families, of which one is
soybeans.

2. Ecosystems Potentially at Risk

The ecosystems at risk are often extensive in scope, and as-a result it may not be possible to
identify specific ecosystems at the screening level. However, in general terms, terrestrial
ecosystems potentially at risk could include the treated field and areas immediately adjacent to
the treated field that may receive drift or runoff. This could include the field itself as well as
other cultivated fields, fencerows and hedgerows, meadows, fallow fields or grasslands,
woodlands, riparian habitats and other uncultivated areas.
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Aquatic ecosystems potentially at risk include water bodies adjacent to, or down stream from, the
treated field and might include nnpounded bodies such as ponds, lakes and reservoirs, or flowing
waterways such as streams or rivers. For uses in coastal areas, aquatic habitat also mcludes
marine ecosystems, including estuaries.

D. Assessment Endpoints

Assessment endpoints represent the actual environmental value that is to be protected, defined by
an ecological entity (species, community, or other entity) and its attribute or characteristics
(USEPA, 1998). For pyroxsulam, the ecological entities include the following: birds,
mammals, freshwater fish and invertebrates, estuarine/marine fish and invertebrates, terrestrial
plants, insects, and aquatic plants and algae. The attributes for each of these entities may include
growth, survival, and reproduction. (See Table 2.2 in Section ILF.2, the Analysis Plan, for
further discussion.)

E. Conceptual Model

For a pesticide to pose an ecological risk, it must reach ecological receptors in biologically
significant concentrations. An exposure pathway is the means by which a pesticide moves in the
environment from a source to an ecological receptor. For an ecological pathway to be complete,
it must have a source, a release mechanism, an environmental transport medium, a point of
exposure for ecological receptors, and a feasible route of exposure.

A conceptual model is intended to provide a written description and visual representation of the
predicted relationships between pyroxsulam, potential routes of exposure, and the predicted
effects for the assessment endpoint. A conceptual model consists of two major components: risk
hypotheses and a conceptual diagram (USEPA, 1998).

1. Risk Hypotheses

For pyroxsulam, the following ecological risk hypothesis is being employed for this screening-
level risk assessment:

Pyroxsulam, when used in accordance with the label, results in potential direct adverse
effects upon the survival, growth, and reproduction of non-target plants; terrestrial
‘plants adjacent to the site of application are likely to be affected. Transport of the
compound through runoff and/or erosion is likely to be limited by low application rates
and the compound’s low persistence under aerobic conditions. The compound can move
‘to surface waters adjacent to application sites through spray drifi, where it will likely
affect both vascular and nonvascular aquatic plants. Although pyroxsulam and its
degradates are practically nontoxic to aquatic animals on an acute exposure basis,
chronic effects on invertebrates may occur. Although pyroxsulam is practically nontoxic
to birds and mammals on an acute exposure basis and shows little toxicity under chronic
exposure conditions, indirect effects on terrestrial and aquatic animals may occur
through the loss of primary productivity and habitat.

-7 of 154-



2. Conceptual Diagram

‘ The potential exposure pathways and effects of pyroxsulam in terrestrial and aquatic

| environments are depicted in Figure 2.1 and Figure 2.2, respectively. Solid arrows depict the
most likely routes of exposure and effects; dashed lines depict potential routes of exposure that
are not considered likely for pyroxsulam. As depicted in Figure 2.1, direct exposure of plants
through aerial and ground spray applications and indirect exposure of non-target plants through

| spray drift are considered to be the most likely routes to exposure of terrestrial animals and

plants. The most likely effects are decreased survival and growth of terrestrial plants.

Figure 2.2 depicts the potential exposure of aquatic plants and animals through the most likely
routes of exposure, i.e., runoff and spray drift. Depending on the extent of spray drift
contamination, plants in aquatic environments will likely be affected. Pyroxsulam is

‘ hypothesized to be practically nontoxic to aquatic animals on an acute exposure basis.

Because direct effects are expected to non-target terrestrial and aquatic plants, terrestrial and

aquatic animals may in turn be affected through the reductions in primary productivity and
habitat. :

Terrestrial Animal/Plant Risk

Source/Transport
Pathways

Source/Exposure |
Media

Direct Contact/Root Direct Contact
Uptake Integument/Inhalation
Ubptake

Ingestion

/

Exposure

Receptors

Attribute
Change

Figure 2.1. Conceptual model depicting potential risks to terrestrial animals and plants from the use of
pyroxsulam as a post-emergent herbicide on wheat.
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Aquatic Animal/Plant Risk

Source/"l‘rbansport
Pathways

Source/Exposure
Media

Direct Contact
Integument Uptake

Exposure
Point

Ingestion

{

Receptors

Attribute
Change

Figure 2.2. Conceptual model depicting potential risks to aquatic animals and plants from the use of
pyroxsulam as a post-emergent herbicide on wheat.

F. Analysis Plan

Pyroxsulam is a tri-lateral review chemical, and the responsibility for environmental fate and
ecological effects data preliminary reviews resides with the Canadian Pest Management
Regulatory Agency (PMRA) and the Australian Pesticide and Veterinary Medicine Authority
(APVMA), respectively. Primary data reviews from each of these government agencies have
been independently reviewed by the Environmental Fate and Effects Division (EFED) of the
U.S. Environmental Protection Agency (Agency) Office of Pesticide Programs (OPP) and
finalized versions of the data reviews have been agreed to by the participating countries.

1. Preliminary Identification of Data Gaps and Analysis Plan

A total of 47 registrant-submitted studies are available for assessing the potential effects of
pyroxsulam and its major metabolites on non-target organisms. Based on a preliminary data
screen, ecological effect data are missing for estuarine/marine species, however, given the
chemical characteristics and use of the chemical and the apparent low toxicity to freshwater
species, the ecological effect studies appear to meet the basic guideline requirements and no
toxicological data gaps have been identified at this time. However, the lack of data on the
ecological effects to estuarine/marine organisms is a source of uncertainty although pyroxsulam
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does not appear to meet the conditional requirements for requesting toxicity data for
estuarine/marine organisms.

A total of 12 registrant-submitted studies are available for assessing the environmental fate of
pyroxsulam. The preliminary data screen indicated that the environmental fate studies met the
basic guideline requirements even though no anaerobic soil metabolism study was submitted.
The submitted anaerobic aquatic metabolism, aerobic aquatic metabolism, and terrestrial field
dissipation studies were classified supplemental upon review and are sources of uncertainty in
the environmental fate of pyroxsulam.

2. Measures of Effect and Exposure |
Table 2.2 lists the measures of environmental exposure and ecological effects used to assess the
potential risks of pyroxsulam to non-target organisms. The methods used to assess the risk are

consistent with those outlined in the document “Overview of the Ecological Risk Assessment
Process in the Office of Pesticide Programs” (USEPA, 2004).
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Birds Bobwhite quail/Mallard duck LDs, : (>2000 mg/kg)
Survival Bobwhite quail/Mallard duck dietary
' 1Cs : 5000 mg/kg feed
Bobwhite quail/Mallard duck chronic reproduction
Reproduction and NOAEC: 1000 mg/kg feed
growth Upper-bound residues on
- food items (foliar)
Mammmals ‘
Survival Laboratory rat acute oral LDs;: 3129 mg/kg
-Laboratory rat oral reproduction chronic NOAEC:
Reproduction and 1000 mg/kg feed
growth
Freshwater fish- Rainbow trout acute LCsq : >87 mg a.i./L
Survival Peak EEC*
Fathead minnow
Reproduction and chronic (early life-stage) NOAEC and LOAEC: 10.1 60-day average EEC*
growth and >10.1 mg a.i/L, respectively.
Freshwater
invertebrates Survival Water flea acute ECsp: >99 mg a.i/L Peak EEC*
Reproduction and - | Midge chronic reproduction (life cycle) NOAEC and | 21.day average EEC*
growth LOAEC: 30 and 60 mg a.i./L.
Estuarine/
marine fish Survival Sheepshead minnow acute LCs (no study available) | peak EEC*
Reproduction and Sheepshead minnow chronic (early life-stage) 60-day average EEC?
growth NOAEC and LOAEC
(no study available)
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Estuarine/marine
invertebrates Survival Eastern oyster acute ECsp and mysid acute LCsg Peak EEC*?
’ (no study available) ‘
Reproductionand | Mysid chronic NOAEC and LOAEC 21-day average EEC?
growth (no study available) ‘
Terrestrial plants5 Monocot seedling emergence EC,; and ECys:
0.00022 and 0.000062 lbs a.i/A
Survival and Dicot seedling emergence EC,5 and ECys: Estimates of runoff and
growth 0.00057 and 0.000036 Ibs a.i/A spray drift to non-target
Monocot vegetative vigor EC,s and ECys: areas ’
0.00056 and 0.000046 Ibs a.i./A
Dicot vegetative vigor ECy5 and ECys:
0.000052 and 0.000031 lbs a.i./A
Insects
Swurvival (not Honeybee acute contact LDsg: >107.4 mg a.i./kg sub | Maximum application
quantitatively rate
assessed)
Agquatic plants Duckweed ECsp and NOAEC: 0.00257 and 0.00068
Survival and mg a.i/L Peak EEC
growth Algae ECspand NOAEC: 0.111 and 0.0261 mg a.i./L

LIf species listed in this table represent most commonly encountered species from registrant-submitted studies, risk .
assessment guidance indicates most sensitive species tested within taxonomic group are to be used for screening-
level risk assessments.
2 Birds represent surrogates for amphibians (terrestrial phase) and reptiles.
? Freshwater fish may be surrogates for amphibians (aquatic phase).

*One in 10-year return frequency. .
* Four species of two families of monocots - one is corn, six species of at least four dicot families, of which one is-
soybeans. LDs, = Lethal dose to 50% of the test population; NOAEC = No observed adverse effect concentration;
LOAEC = Lowest observed adverse effect concentration; LCs, = Lethal concentration to 50% of the test population;
ECs¢/EC,;5 = Effect concentration to 50%/25% of the test population.
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I11. Analysis

A. Use Characterization

- Pyroxsulam [N-(5,7-dimethoxy[l,2,4]triazolo[1,5-oc]pyrimidin-Z-yl)-2—methoxy-4-

(trifluvoromethyl)-3-pyridinesulfonamide], also known as XDE-742, is a new systemic post-
emergence cereals herbicide in the class of compounds known as triazolopyridine sulfonamides.
The compound inhibits the acetolactate synthesis (ALS) enzyme and is used to achieve selective
control of wild oat, winter annual brome species, annual ryegrass, and other annual grass and
broadleaf weeds in winter and spring wheat (including durum).

Key winter wheat producing areas in the United States include the High Plains states, extending
from South Dakota south to Texas, and the Pacific Northwest states. Winter wheat is also an
important rotational crop grown in most Midwestern and Southeastern states. Key spring wheat
and durum producing states include Idaho, Minnesota, Montana, North Dakota, South Dakota
and Washington. Figure 3.1 displays the spatial extent in 2002 of wheat harvested for grain.

All Wheat for Grain, Harvested Acres: 2002

5,000 - 15,208
20,000k 74 958

¢ Y5000 - 140,088
VE0,R00 <200 000
300,000 or oz

Adrdtend St Tonal
48,515,676 -

B | B it —

" Figure 3.1. Acres of wheat for grain harvested in 2002 (USDA, 2007).
Two formulations of pyroxsulam are proposed for registration; these include GF-1274 (7.5%

a.i.), a water dispersible granule (WDG) formulation for use on winter wheat, and GF-1674
(2.87% a.i.), an oil dispersion (OD) formulation for use on both spring and winter wheat. Both
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( Common name B Pyroxsulam,r XDE-742

formulations are to be mixed with water and applied as a post-emergence foliar application with
aerial and ground-spray equipment.

The maximum proposed application rates per use and per growing season are the same, limited at
0.0164 Ibs a.i./A for GF-1274 and 0.0132 Ibs a.i./A, for GF-1674. Therefore, the maximum ‘
annual application rate of 0.0164 Ibs a.i./A characterizes the maximum use pattern for
pyroxsulam on wheat, as only one growing season occurs per year.

B. Exposure Characterization

1. Environmental Fate and Transport Characterization

Pyroxsulam eXhlbltS acid-base behavior and is mobile to highly mobile in soil (mean Kroc of
30.4 L/kgoc), presentmg a groundwater concern in alkaline, sandy soils. Pyroxsulam is not

. expected to persist in aerobic environments, but may persist in anaerobic environments. A brief
summary of the chemical properties and environmental fate parameters of pyroxsulam is
provided in Table 3.1.

TUPAC name ' N-(5,7-dimethoxy[1,2,4]triazolo[1,5-
o]pyrimidin-2-yl)-2-methoxy-4-
(tnﬂuoromethyl) 3-pyridinesulfonamide

Structure : OCHs

~

Pesticide type, such as herbicide or insecticide, Herblc1de

Chemical class Triazolopyridine sulfonamides
CAS number o ' 422556-08-9
‘ Empirical formula ‘ __ __ 914H13F3N605S

"Molecﬁfar mass (g/ﬁol) - \ 4344

‘Vapor pressure at 20°C (torr) <10”
Henry’s Law Constant at 20°C (Pa m”/mol) <1.36 x10°
Solubility in water (g/L) at 20°C (mg/L) 16.4 (pH 4)
3.20x 10° (pH 7)
: 1.37x 10" (pH 9)
pKa at 20°C 4.67
Kow 12.1 (pH 4)
0.097 (pH 7)
0.024 (pH 9)
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Hydrolysis half-life No significant degradation (pH 5, 7, and 9)
Aqueous photolysis half-life (days) 4.5 -

Soil photolysis half-life No significant degradation
Aerobic soil metabolism half-life range (days) 2.64-14.6

Aerobic aquatic metabolism half-life range 1 14.5-18.8

(days)

Anaerobic aquatic metabolism half-life (days) No significant degradation

| Ky range for adsorption

0.18 (1/n=0.93) — 1.60 (1/n=0.96)

 Kroc range ft

ad 1-68.0 L,

e

errestrial ‘éldhdisﬂsvipatiorﬁﬂ half-life range (.

a. Transport and Mobility

Pyroxsulam will not significantly volatilize due to a low vapor pressure (<10” torr at 20°C) and
a pH-dependant solubility in water (16.4 mg/L (pH4) to 1.37 x 10* mg/L (pH 9) at 20°C) that is
high at environmentally relevant pH values (MRID 46908303). Ranges of Kow and solubility in
water across pH values indicate that the compound exhibits acid/base behavior, with a pKa of

-4.67 at 20°C (MRID 46908303). Pyroxsulam is not expected to bioconcentrate in fish, as Kow .

values are less than 1.0 at environmentally relevant pH values and only up to 12 at pH 4.

| Pyroxsulam weakly sorbs to soil; however, the compound’s sorption correlates with organic

matter, as the coefficient of variation (CV) across ten soils for Kroc (69%) is less than that for K¢
(87%) (MRID 47159601). Pyroxsulam is mobile to highly mobile (Kroc of 7.1 to 68.0 L/kgoc)
and may readily move into surface water through runoff and/or leach into ground water,
depending on the permeability of the soil.

b. Degradation
Pyroxsulam is not expected to persist in acrobic environments. Primary routes of degradation
include aqueous photolysis (t12 of 4.5 days; MRID pending) and aerobic soil metabolism (t;
range of 2.64-14.6 days; MRID 47202701). Aerobic aquatic metabolism may also be a primary
route of degradation (11, range of 14.5-18.8 days; MRID 46908336). However, the submitted
data are uncertain and half-life estimates may be low because residues were inadequately .
extracted. Pyroxsulam is stable to the abiotic processes of soil photolysis and hydrolysis (MRID
46908326, 46908328). ‘

The aerobic soil metabolism study was conducted to demonstrate that the majority of unextracted
residues in a previously submitted study conducted with only one extraction method were bound
to soil and unavailable (up to 94% of the applied radioactivity; MRID 46908329), as up to 83%
of the applied in the latter study remained unextracted after exhaustive extraction procedures.
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These results indicate that the kinetics of the aerobic aquatic metabolism study, which was
conducted with the same single extraction method as the previously -submitted aerobic soil
metabolism study, are not greatly overestlmated even though unextracted residues accounted for
up to 73% of the applied. :

Pyroxsulam in sterilized soil was shown not to degrade (projected DT's greater than 450 days)
and remained extractable after four months (10.0% to 10.5% of the applied remained unextracted,
MRID 46908329). These results indicate that bound residues are biodegradation products and
not pyroxsulam parent. Because the majorities of unextracted residues in the submitted
metabolism studies are likely irreversibly bound to soil, all half-life calculations for this
assessment were conducted based on only the parent compound residues that were available for
extraction.

Pyroxsulam appears to petsist under anaerobic conditions (MRID 46908331). The submitted
anaerobic aquatic metabolism study indicates that pyroxsulam is stable through the first 30 days,
when redox potentials were the lowest (En 7 range -10.2 to -143.3 mV). Degradation occurred
suddenly after 30 days, coinciding with an increase in aqueous redox potential (range +8.5 to -80.0
mV), suggesting that changes in aerobicity in the test system may have led to rapid biodegradation.

¢.  Field Studies

A terrestrial field dissipation study was conducted for pyroxsulam using four sites in Canada
with three bare ground plots each (MRID 46908334). Two of the sites, SK2 (loam soil) and MB
(clay loam soil), were found in ecoregions relevant to use sites in the U.S. The end-use product,
GF-1442, was surface broadcast sprayed to achieve an application rate of 0.025 kg a.i./ha. The
plots were irrigated to a target of 110% of the 30-year precipitation normal. Soil samples (0-90
cm depth) were collected through 126 or 359 days post-treatment. The limit of detection was
0.0003 pg/g and the limit of quantitation was 0.001 pg/g. Pyroxsulam dissipated in the loam and
clay loam soils with half-lives of 4.6 days (0-30 cm depth) and 23 days (0-60 cm depth),
respectlvely

Test sites were analyzed for 5-OH-XDE-742, 7-OH-XDE-742, and 6-C1-7-OH-XDE-742. No
major degradates were detected. 6-Cl-7-OH-XDE-742 was initially detected in the loam soil at
3% of the applied on day 14, with a 5-day half-life, and was not detected in the clay loam soil.
7-OH-XDE-742 was detected at up to 4% of the applied (day 14) in the loam soil and up to 8%
of the applied (day 28) in the clay loam soil; no pattern of decline could be calculated in either
soil. 5-OH-XDE-742 was below detection limits in all samples from the loam and clay loam
soils.

At SK2, detections of pyroxsulam and degradates were limited to the upper 15-cm of the soil
profile. At MB, detections of pyroxsulam and degradates were limited to the upper 30-cm of the
soil profile, except for trace detections of pyroxsulam at 1-2% of the applied observed at 30-60 cm
15 days post-treatment. These results appear to indicate that pyroxsulam may largely degrade or
dissipate in runoff rather than present a ground water concern. However, sampling intervals may
have been too course to capture pulses of leaching residues and detection limits may have been
too high to detect traces of residues in samples. |
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d. Degradates

Major identified degradates include 5-OH-XDE-742, 7-OH-XDE-742, 6-Cl-7-OH-XDE-742,
5,7-diOH-XDE-742, XDE-742 ATSA, XDE-742 sulfonic acid, XDE-742 ADTP, and carbon
dioxide (IUPAC names in Table 3.2; structures in Table B.2 of Appendix B); the first four
listed are most structurally similar to the parent compound. The maximum reported amounts of
pyroxsulam degradation products are reported in Table B.1 of Appendix B. XDE-742 sulfonic
acid and XDE-742 ADTP were photodegradates identified at up to 79.2% and 39.8% of the
applied, respectively. S-OH-XDE-742, 7-OH-XDE-742, 6-C1-7-OH-XDE-742, and carbon
dioxide were major biodegradates in aerobic soil at up to 24.1%, 13.7%, 26.2%, and 15.6% of
the applied, respectively. 7-OH-XDE-742 and XDE-742 ATSA were major biodegradates in
aerobic aquatic systems, forming up to 58.4% and 12.9% of the applied, respectively. Minor
biodegradates formed in aerobic soil include XDE-742 CSF and XDE-742 PSA at up 8.1% and
5.9% of the applied, respectively.

5-OB-XDE-742 N-(5-hydroxy-7-methoxy{1,2,4]triazolo[1,5-0]pyrimidin-2-yl)-2-methoxy-4-
(triftuoromethyl)-3-pyridinesulfonamide
7-OH-XDE-742 | N-(7-hydroxy-5-methoxy[1,2 4]triazolo[1,5-0Jpyrimidin-2-y1)-2-methoxy-4-

(trifluoromethyl)-3-pyridinesulfonamide

6-Cl1-7-OH-XDE-742 N-(6-chloro-7-hydroxy-5-methoxy[1,2,4]triazolo[ 1,5- a]pyr1m1dm—2-y1)-2—
methoxy-4-(trifluoromethyl)pyridine-3-sulfonamide

5,7-diOH-XDE-742 N-(5,7-dihydroxy[1,2 4]triazolo[ 1,5- oc]pynm1dm—2—y1) -2-methoxy-4-
(trifluoromethyl)- 3—pynd1nesu1fonamlde

XDE-742 ATSA N-(5-amino-1H-1,2,4-triazol-3-yl)-2-methoxy-4-(trifluoromethyl)pyridine-3-
sulfonamide ‘

XDE-742 sulfonamide 2-methoxy-4-(trifluoromethyl)pyridine-3-sulfonamide

XDE-742 sulfonic acid 2-methoxy-4-(trifluoromethyl)pyridine-3-sulfonic acid

XDE-742 ADTP 5,7-dimethoxy{1 ,2,4]triazolo[l,4-0L]pyrimidin-2;amine
XDE-742 CSF N-cyano-2-methoxy-4-(trifluoromethyl)pyridine-3-sulfonamide V
XDE-742 PSA 2-methoxy-4-(trifluoromethyl)pyridine-3-sulfinic acid

The toxicities of the major degradates of pyroxsulam are significantly less than that of the parent
to aquatic plants and both the parent and degradates are practically non-toxic to fish and
mammals on an acute exposure basis. Therefore, both aquatic and terrestrial exposure estimates
were based on residues of the parent compound alone.
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2.  Measures of Aquatic Exposure

The Tier II-screening simulation models Pesticide Root Zone Model (PRZM v3.12.2, May 12,
2005) and Exposure Analysis Modeling System (EXAMS v2.98.04.06, Apr. 25, 2005) were
coupled with the input shell PE v5.0 (Nov. 15, 2006) to generate 1-in-10-year estimated
environmental concentrations (EEC) of pyroxsulam that may occur in surface waters adjacent to
use sites. The PRZM model simulates pesticide movement and transformation from crop
application through dissipation processes. The EXAMS model simulates the fate and transport
of the pesticide in a receiving water body adjacent to the field of application. The coupled
PRZM/EXAMS model assumes a standard pond scenario in which a 10-hectare field drains into
an adjacent 1-hectare pond of 2-meter depth and no outlet (USEPA, 2007).

The EECs listed in Table 3.3 reflect 1-in-10 year peak and averaged surface water
concentrations of pyroxsulam based on the proposed maximum use rate for winter wheat (0.0164
Ibs a.i./A/yr). ‘

Application Rate in 0.0164 Label directions Proposed labels
Ibs a.i./A (kg a.i./ha) (0.0184)
Applications per Year 1 Label directions Proposed labels
Date of Application Apr. 1% Application occurs in Fall or [USDA crop profiles (USDA,
‘ Spring. | 2007a), and label directions
Application Method Aerial Label directions Proposed labels
CAM Input Foliar applied | Label directions Proposed labels
(CAM=2) ‘
IPSCND Input 1 Foliar residue after harvest is | USDA crop profiles (USDA,
applied to the field. 2007a)
Spray Drift Fraction 0.05 Default ecological assessment | Input parameter guidance
value for aerial spray (USEPA, 2002) and Spray
' Drift Task Force studies’
Application Efficiency 0.95 Default value for aerial spray |Input parameter guidance
(USEPA, 2002)
Molecular Mass (g/mol) 4344 Product chemistry data MRID 46908334
Vapor Pressure (torr) ' 1x10° Maximum reported value at | MRID 46908303
20°C
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Solubility in Water (mg/1.) | 32000 Represents 10x the measured

MRID 46908303

water solubility value at pH 7,

20°C.
Organic Carbon Partition 304 ' Represents the average Kroc | MRID 47159601
Coefficient (Koc) (mL/goc) from ten soils. :
Aerobic Soil Metabolism {11.0 Represents the 90™ percentile | MRID 47202701
Half-life (days) confidence bound on the

mean half-life.
Aerobic Aquatic 23.4 Represents the 90™ percentile | MRID 46908336
Metabolism Half-life (days) - | counfidence bound on the

mean half-life.
Anaerobic Aquatic 0 ( Represents no significant MRID 46908331
Metabolism Half-life (days) degradation.
Hydrolysis Half-lives 0 (pH 5) Represents stability to MRID 46908326
(days) 0(pHT) hydrolysis.

‘ 0 (pH 9)

Aqueous Photolysis 0 Represents no significant MRID pending
Half-life (days) ‘ degradation.

1. Spray Drift Task Force studies were reviewed by the FIFRA Scientific Advisory Panel (SAP meeting, Dec 10-11, 1997);
online at: http://www.epa.gov/scipoly/sap/1997/index htm.

Scenario Inputs. The currently approved North Dakota wheat scenario was used to model use on
winter wheat, as it is the lone scenario available for modeling applications to wheat. The
maximum application method and rate were obtained from the proposed labels for pyroxsulam.
The application date was selected in the Spring, when weed pressures may increase as
temperatures rise.

Environmental Fate. Chemical property input values were chosen in accordance with current
input parameter guidance (USEPA, 2002). The 90th %-ile confidence bound on the mean was
selected for the aerobic soil metabolism half-life (11.0 d) and the aerobic aquatic metabolism
half-life (23:4 d).

The PRZM and EXAMS models have limitations in their ability to thoroughly account for spray
drift, runoff, within-site variability, crop growth, soil water transport, and weather. While PRZM
and EXAMS are themselves designed to be best estimators, the selection of scenario and input
parameters are such that the simulation results are expected to be greater than concentrations
seen at most sites in the environment most of the time. These models are intended to provide a.
reasonable screening-level estimate by which to gauge whether impacts on aquatic organisms are
unlikely to occur. An exceedance of a level of concern indicates that there may be potential risk
and that additional refinements in exposure modeling may be necessary.

3. Measures of Terrestrial Exposure
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Pyroxsulam is proposed for use on wheat and will be applied by ground or aerial spray.
Measures of exposure for terrestrial organisms can be obtained from a variety of sources
including monitoring data, field studies, GIS analysis, and exposure modeling. For this
assessment, exposure modeling was used to generate EECs for both terrestrial animals and
plants.

The screening-level assessment focuses on dietary exposure for terrestrial birds, mammals,
reptiles, and amphibians that may come in contact with pyroxsulam use areas. Although other
routes of exposure can be important, for the most part dietary routes of exposure are considered
to contribute significantly to total exposure and hence are the focus here. Moreover, suitable
data are frequently unavailable to adequately assess other exposure routs such as dermal,
inhalation, or incidental soil ingestion. ’

a. Terrestrial Animal Species

Exposure of free-ranging terrestrial animals is a function of the timing and extent of pesticide
application with respect to the location and behavior of those species. OPP’s terrestrial exposure
model generates exposure estimates assuming that the animal is present on the use site at the
time that pesticide levels are highest. The upper-bound pesticide residue concentration on food
items is calculated from both initial applications and any additional applications, taking into
account pesticide degradation between applications, however, for pyroxsulam only one
application is required for the proposed use. Although this approach is conservative, itis
reasonable, particularly when considering acute risks. For acute risks, the assumption is that the
duration of exposure is a single day and, again, occurs when residue levels are highest. In
evaluating chronic risks, longer-term exposure estimates are also based on the assumption that
the animal is present on the use site when residue levels are highest and furthermore that it
repeatedly forages on the use site although the frequency and duration of foraging events on the
use site are not explicitly considered or specified.

- The current screening-level approach does not directly relate timing of exposure to critical or

sensitive population, community, or ecosystem processes. Given that the application timing and
location is crop-dependent, it is difficult to address the temporal and spatial co-occurrence of
pyroxsulam use and sensitive ecological processes. However, pesticides are frequently used
from spring through fall, hence uses of pyroxsulam are likely to occur in spring and perhaps
summer. Spring and early summer are typically seasons of active migrating, feeding, and
reproduction for many wildlife species. The increased energy demands associated with these
activities (as opposed to hibernation, for example) can increase the potential for exposure to
pesticide-contaminated food items since agricultural areas can represent a concentrated source of
relatively easily obtained, high-energy food items. In this assessment, the spatial extent of
exposure for terrestrial animal species is limited to the use area only and the area immediately
surrounding the use area. - \ :

Currently, the Agency does not require toxicity studies on reptiles and amphibians in support of
pesticide registrations. To accommodate this data gap, birds are used as surrogates for
terrestrial-phase amphibians and reptiles. It is assumed that, given the usually lower metabolic
demands of reptiles and amphibians compared to birds, exposure to birds would be greater due to
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higher relative food consumption. While this assumption is likely true, there are no supported
relationships regarding the relative toxicity of a compound to birds and herpetofauna. The lack
of toxicity data on reptiles and amphibians represents a source of uncertainty in this assessment.

b. Terrestrial Animal Exposure Modeling

The approach used to estimate exposure of terrestrial animals to pyroxsulam was based on
potential foliar applications of pyroxsulam. These exposure estimates were determined using the
standard screening-level exposure model, TREX (v1[1].2.3) (USEPA, 2004). Upper-bound
exposure levels were calculated for spray applications of pyroxsulam using maximum proposed
application rates for one application for the proposed use on wheat (Table 3.5, Appendix E).
The exposure estimates are based on a database of pesticide residues on wildlife food sources
associated with specified application rates (Kenaga, 1972; Fletcher et al., 1994). Essentially, for
a single application, there is a linear relationship between the amount of pesticide applied and the
amount of pesticide residue present on a given food item. For 1.0 Ib a.i. of pesticide per acre, the
upper-bound, food item concentration in mg a.i./’kg of diet (parts per million [ppm]) is: 240 for
short grass, 110 for tall grass, 135 for broadleaf plants and small insects, and 15 for fruits pods,
and large insects. Food item residue levels are then linearly adjusted based on application rate.
The upper-bound estimates are used to estimate risks since these values represent the high-end
exposure that may be encountered for terrestrial species that consume food items that have
received label-specified pesticide application. Although these represent higher-end estimates,
they do not represent the highest possible exposure estimates.

TREX is a simulation model that, in addition to incorporating the relationship between
application rate and food item residue concentrations, accounts for pesticide degradation in the
estimation of EECs. TREX calculates pesticide residues on each type of food item on a daily
interval for one year. A first-order decay function is used to calculate the residue concentration
at each day based on the concentrations present from both initial and all subsequent applications,
although for pyroxsulam only one application is proposed. The decay rate is dependent on the
foliar dissipation half-life. The food item concentration on any given day is the sum of all
concentrations up to that day, taking into account the first-order degradation. The initial
application occurs on day 0 (t=0) and the model runs for 365 days. Over the 365-day run, the
highest residue concentration is the measure of exposure (EEC) used to calculate RQs.

The foliar dissipation half-life can be important in estimating exposure because it essentially
determines how long the pesticide remains on food items after application. In many cases, an
empirically determined foliar dissipation half-life value is not available, in which case the default
value of 35 days is used (Willis and McDowell, 1987) For pyroxsulam, the default foliar
dissipation half-life was used.

Table 3.5 lists EECs for birds, reptiles, terrestrial amphibians, and mammals obtained from
TREX simulation for all proposed uses of pyroxsulam at the maximum label rates.
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‘Wheat (winter
only)

Wheat (spring and
winter)

0.0132

| Short grass

Short grass

Fruits, pods, seeds, lg. insects

S T

3.94

Tall grass 1.80

| Broadleaf plants/ small insects 2.21
0.25

Tall grass 1.45
Broadleaf plants/ small insects 1.78
Fruits, pods, seeds, lg. insects - 0.20

¢. Terrestrial and Semi-Aquatic Plants Expdsure Modeling

Exposure of naturally-occurring terrestrial and semi-aquatic (wetland) plant species is typically
estimated using OPP’s TerrPlant (v1.2.2) model and is assumed to encompass areas outside the
immediate use site. For non-wetland areas, exposure calculations are based on the amount of
pesticide present in soil as a function of drift. Loading via drift to dry, non-target, adjacent areas
is assumed to occur from one acre of treatment to one acre of the non-target area. Spray driftis
also a source of pesticide loading to non-target areas. The default spray drift assumptions are 1%
for ground applications and 5% for aerial, air-blast, forced air, and chemigation applications.
TerrPlant estimates EECs based on application rate, solubility factor and default assumptions of
drift. The EECs for terrestrial and semi-aquatic plants for a single application of propyzamide at
the maximum label rate for proposed uses are presented in Table 3.6 (Appendix F).

US EPA ARCHIVE DOCUMENT

Wheat (spring 0.0164 0008 | 0009 | 00002 | 00008 | 0001 | 0.002

and winter)

Wheat (winter) 0.0132 0.007 0.007 | 0.0001 | 0.0007 | 0.0008 | 0.001
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C. Ecological Effects Characterization

Toxicity testing reported in this section does not represent all species of bird, mammal, or
aquatic organisms. Only a few surrogate species for both freshwater fish and birds are used to
represent all freshwater fish (2000+) and bird (680+) species in the United States. For mammals
acute studies are usually limited to Norway rat or the house mouse. Estuarine/marine testing is
usually limited to a crustacean, a mollusk, and a fish. Also, neither reptiles nor amphibians are
tested. The assessment of risk or hazard assumes that avian toxicity is similar to that of
terrestrial-phase amphibians and reptiles. The same assumption is made for fish and aquatic-
phase amphibians.

>

1. Categories of Acute Toxicity

In general, acute toxicity categories for pyroxsulam ranging from “practically nontoxic” to “very
highly toxic” have been established for aquatic organisms based on LCs values (Table 3.7) and
terrestrial organisms based on LDsp values (Table 3.8). Subacute dietary toxicity for avian
species is based on the LCs values (Table 3.9).

<0.1 Very highly toxic
0.1-1 * Highly toxic
>1-10 Moderately toxic
>10-100 _ Slightly toxic
>100 v Practically non-toxic

<10 | Very higilly toxic
10-50 Highly toxic
51-500 Moderately toxic
501-2000 Slightly toxic
>2000 Practically non-toxic
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<50 - ’ . Very highly toxic
50-500 Highly toxic |
501-1000 Moderately toxic
10015000 " Slightly toxic
>5000 . ' Practically non-toxic

The ecological effects characterization for pyroxsulam is based on registrant-submitted toxicity
studies that provide toxicity data on pyroxsulam and its major degradates. The lowest available
toxicity value for a taxa and duration (e.g., 7-day duckweed) will be used to calculate RQs. -
Relative to the chemical’s degradates, pyroxsulam parent was the most toxic form tested, with
toxicity mostly confined to aquatic and terrestrial plants; toxicity resulting from exposure to this
compound was used for RQ calculations. A brief summary of available toxicity data used to
calculate RQs is provided below; a more detailed discussion of all available studies can be found
in Appendix G.

Pyroxsulam and its degradates (7-OH, 5-OH, ATSA, ADTP, 5,7-Di-OH, 6-Cl-7-OH, sulfonic
acid and cyanosulfonamide) are, for the most part, practically non-toxic to freshwater fish,
freshwater invertebrates, birds, honeybees and earthworms under acute exposure conditions. The
parent material pyroxsulam was not toxic to the fathead minnow (Pimephales promelas), the
waterflea (Daphnia magna), the midge (Chironomus riparius), the bobwhite quail (Colinus
virginianus) or the earthworm (Eisenia fetidia) at any of the concentrations tested under chronic
exposure conditions. However, the 7-OH metabolite yielded some chronic effects to female
midge development rate. Additionally, chick body weights of mallard ducks (4nas
platyrhynchos) were significantly lower when exposed to pyroxsulam. Aquatic and terrestrial
plants showed the greatest sensitivity to the parent pyroxsulam and little or no sensitivity to its
major degradates. ‘ :

Importantly, results from submitted toxicity studies are not likely to capture the toxicity of
pyroxsulam and metabolites to all species of birds, mammals, plants, or aquatic organisms. Only
a few surrogate species are used to represent all fish, birds, mammals, invertebrates, and plants.
Furthermore, there are no required toxicity tests for amphibians or reptiles, birds are used as
surrogates for reptiles and terrestrial-phase amphibians, and freshwater fish are used as
surrogates for aquatic-phase amphibians. In general, the representation of numerous species by a
few commonly used laboratory species, which are often chosen for amenability to laboratory
study, is a source of uncertainty.

In addition to the data submitted in support of registration and the information compiled through
the Agency pesticide review process, the ECOTOX (ECOTOXicity) database is typically used to
identify additional toxicity data from the open literature. The ECOTOX database is a user-
friendly, publicly-available, quality-assured, comprehensive tool for locating toxicity data from
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the open literature and is maintained by EPA Mid-Atlantic Ecology Division. More information
on ECOTOX can be found at: http://www.epa.gov/ecotox. Research papers are thoroughly
screened using standard procedures before being accepted into ECOTOX thereby ensuring
consistent, high quality information. No studies for pyroxsulam were identified by ECOTOX.

2.  Aquatic Effects Characterization
a.  Agquatic Animals

Toxicity values for aquatic animals are summarized below in Table 3.10.

. Practically
Rainbow Trout , >87.0to Non-Toxic |
Oncorhynchus mykiss ~120 - (469086-19, - -
20, -21)
Fathead Minnow v
Pimephales promelas -- -- ’ -- 10.1/~10.1 (41:16090]3566- (;tg)
Practically
Waterflea ;
. Non-Toxic No Effects
Daphnia magna >99 10 >121 (469086-22, - 10.4/10.4 (469084-29)
23,-24).
Midge
Chironomus riparius -- - - 100/>100 (1:609](;:% (gt;)
i Freshwater Fish

Four acute freshwater fish studies were submitted for review. The studies involved the parent
(technical grade pyroxsulam) and the metabolites ATSA and 7-OH. In all four studies, the data
indicated that the compounds tested are practically non-toxic to freshwater fish on an acute
exposure basis. The median lethal concentrations (LCsgs) exceeded the highest concentration
tested for each compound (i.e., >87.0 mg a.i./L for the parent pyroxsulam, >119 mg a.i./L for the
ATSA metabolite, and >120 mg a.i./L for the 7-OH metabolite).

One freshwater fish early-life stage test was submitted for review. In this study, fathead minnows
(Pimephales promelas) were exposed to the parent material pyroxsulam. No significant
reductions were observed for any of the test endpoints (i.e., % hatch, days to mean hatch, post-
hatch survival, overall survival, % normal at hatch, % normal at test termination, and growth).
The no-observed-adverse-effect concentration (NOAEC) is the highest concentration tested, i.e.,
NOEA=10.1 mg a.i./L, and the associated lowest-observed-adverse-effect concentration
(LOAEC) is >10.1 mg a.i./L.
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ii. Freshwater Invertebrates

‘Three freshwater invertebrate acute toxicity studies were submitted for review. Each study

exposed the water flea (Daphnia magna) to either the parent material pyroxsulam, the metabolite
ATSA, or the metabolite 7-OH. Daphnids did not exhibit any signs of toxicity, yielding median
effect concentrations (ECses) of >100 mg a.i./L for the parent material, >121 mg a.i./L for the
ATSA metabolite, and >99 mg a.i./L for the 7-OH metabolite. All compounds are classified as
practically non-toxic to freshwater invertebrates on an acute exposure basis.

Three freshwater invertebrate life-cycle toxicity studies were submitted for review. One study
exposed the water flea (Daphnia magna) to the parent pyroxsulam and the other two studies
exposed the midge (Chironomus riparius) to either the parent pyroxsulam or the 7-OH
metabolite in conjunction with sediment. The midge was sensitive to the 7-OH metabolite with a
NOAEC of 30 mg a.i./L and an associated LOAEC of 60 mg a.i./L. These effect levels are
associated with reduced female development and combined-sex development (9% and 7%
inhibition, respectively, compared to control values). Neither the midge nor the daphnid showed
sensitivity to the parent pyroxsulam and the NOAEC was equivalent to the highest concentration
tested which was 100 mg a.i./L and 10.4 mg a.i./L, respectively.

ii. Estuarine/Marine Fish
No acute or chronic estuarine/marine fish studies were submitted for review.
iv. Estuarine/Marine Invertebrates
No acute or chronic estuarine/marine invertebrate studies were submitted for review.
b. Aquatic Plants

Toxicity values for aquatic plants are summarized below in Table 3.11.

(Lemna gibba) - 0.00257 0.00068 F"Zggolgﬁger
_pyroxsulam (parent) ¢ )
Freshwater Green o

Algae - i
(Pseudokirchneriella 0.111 - 0.0261/<0.0261 B‘°§‘§;§§2‘Zﬁ‘hﬂ
subcapitata) ' ( 0
pyroxsulam (parent) .

Saltwater Diatom ;
(Skeletonema costatum) 13.1. - 3.40/Not Reported Cell ]Zzgzlgé (?}62 0-h)
pyroxsulam (parent) N ¢ 39
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i Aquatic Plants

Nine studies were submitted on the acute toxicity of pyroxsulam and its major degradates to the
aquatic vascular plant, Lemna gibba. ‘This aquatic vascular plant species showed the greatest
sensitivity to the parent pyroxsulam. Plants in this study were exposed to the parent compound
under static-renewal conditions for 7 days (renewal on days 3 and 5). The 7-day ECso was
0.00257 mg a.i./L, based on reduced frond number in exposed plants. The corresponding
NOAEC was 0.00068 mg a.i./L; inhibition of frond number ranged from 14-89% across the four
highest treatment groups relative to the pooled control.

Ten studies ranging in duration from 96 to 120 hours were submitted on the acute toxicity of
pyroxsulam and its major degradates to aquatic non-vascular plants. Green algae

(Pseudokirchneriella subcapitata) are most sensitive to the parent pyroxsulam, with an ECs
value of 0.111 mg a.i/L. The corresponding NOAEC and ECys were 0.0261 and <0.0261 mg
a.i./L, respectively, based on the biomass inhibition (0-72-hour). of 35% and greater at all levels
above the NOAEC.

One 120-hr study was submitted on the acute toxicity of the parent pyroxsulam to the non-
vascular saltwater diatom (Skelefonema costatum). The 120-hr ECs; value was 13.1 mg a.i./L,
based on cell density. The corresponding NOAEC was 3.40 mg a.i./L based on inhibition of
34% and greater at higher concentrations; the ECys was not reported.

Terrestrial Effects Characterization

a.

Terrestrial Animals

Toxicity values for terrestrial animals are summarized below in Table 3.12.

US EPA ARCHIVE DOCUMENT

?C";’l‘; 1;1;" Quail Practically
A Non-Toxic
;ng;:;irlz;sn) NA >2000 >5000 (469086-12, -
(parent) 15)
ot s
platyrhynchos) NA >2000 >5000 (‘2‘9’3;‘_’;‘?_ 500/1000 Adult Female
Pyroxsulam 14) > Body Weight
(parent) {469086-16)
Laboratory Rat Practically | NOAEC=1000
(Rattus NA 3129 Non-Toxic mg/kg feed/day No effects
. (469083-38 and g oed
norvegicus) 469085-39) (469084-04)
Honey Bee
(4pis mellifera) >107.4 _ _ Non-Toxic _ _
Pyroxsulam : ) (469086-57)
(parent)
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Earthworm
(Bisenia fetida) NA >1000 - (469086-53, - -
parent and mg a.i./kg sub 54,-55,-56)
metabolties ‘ . >
Earthworm
(Eisenia fetida) NA N o B 130/>130 No Effects
6-Cl-7-OH ug ai/kg dry soil {469086-60)
- (metabolite)
NA not applicable

Non-Toxic

i Birds

Two acute oral and two subacute dietary studies were conducted to determine the toxicity of
pyroxsulam to avian species. The results indicate that the parent material is practically non-toxic
to bobwhite quail (Colinus virginianus) and mallard ducks (4Anas platyrhynchos) under acute oral
and subacute dietary exposure basis. The LCsp and NOAEC values were >2000 and 2000 mg/kg
bw, respectively, for the acute oral tests and >5000 and 5000 mg/kg dw diet, respectively, for the
subacute dietary tests. -

Two avian reproduction studies with the parent pyroxsulam were submitted for review.

Bobwhite quail exhibited no effects up to the maximum concentration tested, 1000 mg/kg feed,
while mallard ducks exhibited significant reductions from control in 14-day chick body weight
(4%) and adult female weight (7.5%) at test termination at the maximum (1000 mg/kg) dietary
treatment level. The NOAEC and LOAEC values were 500 and 1000 mg/kg diet, respectively.

ii. = Mammals
In an acute oral toxicity study (MRID 46908338 and 46908539), nine female Fischer 344 young
adult rats (age: 8-12 weeks; source: Charles River Laboratories, Raleigh, NC; 117-147 g ) were
given a single oral dose of GF-1674 (XR-742 (Pyroxsulam) using the Up and Down Procedure.
At the 5000 mg/kg dose level, the three animals died within two days of test substance
administration. No gross abnormalities were noted in any of the animals at the 175, 550 and 1750
dose levels. Gross necropsy of the animals dosed at 5000 mg/kg revealed discoloration of the
intestines. The oral LDsq for female rats is 3129 mg/kg bw (95% C.L. 1750 — 5000). The results
indicate that pyroxsulam is practically nontoxic to mammals on acute oral basis.

In a 2-generation reproduction study, pyroxsulam was administered to 27 CD (CrlICD(SD) IGC
BR) rats/sex/dose in the diet at the nominal dose levels of 0, 100, 300, or 1000 mg/kg feed/day.
There was one breeding per generation. There were no adverse effects on parental survival,
clinical signs, body weight, or food consumption up to the maximum dietary concentration tested
(NOAEC=1000 mg/kg diet/day). There was no adverse effect on the survival, growth, organ
weights (brain, spleen, thymus), or development (onset of puberty) of the offspring of either
generation. In addition, there were no adverse effects on any reproductive function parameter of
the parental animals, including estrous cyclicity and periodicity, sperm measures, mating,
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conception, fertility or gestation indices, post-implantation loss, time to mating, or gestatioh
. length in either generation. The NOAEC based on all endpoints is equivalent to the highest
dietary concentration tested, i.e., 1000 mg/kg feed/day.

iii. Insects

One acute oral toxicity study was submitted to evaluate the toxicity of pyroxsulam to the
honeybee (4pis mellifera). The results indicated that the parent material was practically non-
toxic to honeybees on an acute oral exposure basis, yielding NOAEL and LD50 values of 107.4
and >107.4 png a.i./bee, respectively. :

Several non-guideline toxicity tests on soil-dwelling terrestrial invertebrates were submitted.
EFED does not calculate RQs to assess risks to terrestrial invertebrates at this time. Four, 14-day
acute earthworm (Eisenia fetida) studies were submitted. One study was conducted with the
parent material and the other three were conducted using the 5-OH, 6-C1-7-OH and 7-OH
metabolites. The results indicate that pyroxsulam and its degradates are not toxic to terrestrial
invertebrates on an acute exposure basis because the LCs values exceeded the highest tested
concentration (>1000 mg a.i./kg substrate for metabolites and >10000 mg a.i./kg substrate for
pyroxsulam). The NOAEC value associated with all three metabolites was 1000 mg a.i./kg
substrate, as no significant reductions were observed. However, the parent pyroxsulam caused
an 18% loss in body weight in the earthworms exposed to 10000 mg a.i./kg substrate (compared
to a 1.9% loss of body weight of the control organisms), resulting in a NOAEC of <10000 mg
a.1./kg substrate. Additionally, one chronic reproductive study was submitted in which
earthworms were exposed to the 6-Cl-7-OH metabolite. No effects were observed in a 56-day
reproductive toxicity study up to and including 130 pg a.i./kg of dry soil indicating that this
metabolite did not exhibit reproductive toxicity in terrestrial invertebrates on a chronic exposure
basis. The subsequent NOAEC and LOAEC values were 130 and >130 pg a.i./kg dry soil,
respectively.

iv. Terrestrial Plants

Toxicity values for terrestrial plants are summarized in Table 3.13. A Tier II terrestrial plant
seedling emergence and vegetative vigor studies were submitted exposing 10 species (4
monocots and 6 dicots) to GF-1674, a typical end-use OD (oil dispersion) formulation containing
2.78% pyroxsulam (equivalent to 29 g a.i./L). In the seedling emergence test, onion (4/ium
cepa) was the most sensitive monocot species, with fresh shoot weight ECys and ECys values of
0.00062 and 0.00022 Ibs a.i./A, respectively. The most sensitive dicot in the seedling emergence
test was carrot (Daucus carota), based on fresh shoot weight, with ECys and EC,5 values of
<0.0000089 and 0.0014 1bs a.i./A, respectively. Similar to the seedling emergence test, onion
was the most sensitive monocot in the vegetative vigor test, with fresh weight ECys and ECos
values of 0.00056 and 0.000046 1bs a.i./A, respectively. The most sensitive dicot in the
vegetative vigor test was oilseed rape (Brassica napus), based on shoot height, with NOAEC and
EC»s values of 0.000031 and 0.000052 1bs a.i./A, respectively.
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Tier I Results-Seedling Emergence

Corn 0.0017 0.0046 0.0023 0.0047
Monocot Oat 0.00033 0.0011 0.00026 0.00099
Onion 0.000071 0.00029 0.000062. 0.00022
Ryegrass <0.00022 0.00067 <0.001 5 0.00054

Cabbage 0.00018 0.0012 0.00061 0.0014

Carrot <0.000027 0.0028 <0.0000089 0.0014

Dicots Cucumber 0.0024 >0.013 0.0019 0.0062
Qilseed Rape 0.00094 0.0019 0.000054 0.0015

Soybean <0.00038 0.0011 <0.00029 0.0013
Sugarbeet 0.000027 0.00085 0.000036 0.00057

Tier IT Results-Vegetative Vigor ‘ ‘

Corn 0.00051 0.018 0.00013 0.0012

Monocot QOat 0.000029 >0.013 0.000038 0.00085
Onion 0.00047 0.0012 0.000046 0.00056

Ryegrass 0.00024 0.0013 0.00027 . 0.00067

Cabbage . 0.013 0.013 0.0067 0.0054

Carrot 0.000019 0.00042 0.000022 0.00041

Dicots Cucumber 0.00031 >0.013 0.00001 3 0.0083

: QOilseed Rape 0.000031 0.000052 0.00093 0.0045
Soybean 0.000068 0.00017 0.000041 0.00022

Sugarbeet - 0.00031 >0.013 0.000048 | 0.0014

Additionally, one study (MRID 469086-61) was submitted which evaluated the herbicidal
activity of the parent pyroxsulam and six soil metabolites (7-OH; 5-OH; 5,7-Di-OH; Sulfonic
Acid; 6-Cl, 7-OH; and Cyanosulfonamide) to 22 species of terrestrial plants; test material was
applied post-emergence. Test species included 9 monocots (oat, wheat, corn, buckwheat,
blackgrass, barnyard grass, large crab grass and yellow nutsedge) and 14 dicots (soybean, oilseed
rape, chickweed, field pansy, wild poinsettia, giant foxtail, rox orange sorghum, lambs quarter,
ivy leaf morning glory, redroot pigweed, velvetleaf, Canada thistle, volunteer sunflower and
wheat). The only endpoint was whole plant characterization, assessed on a rating scale of 0 (no
effect) to 100% (complete kill) relative to the control plants. All six metabolites tested had little
or no effect at any rate tested up to 62.5 ppm. Redroot pigweed was the most sensitive species
when tested with the 7-OH metabolite, exhibiting a 60% overall effect at the 62.5 ppm treatment
level. The ECsg value for the 7-OH metabolite for the mean activity across all species was 475
g/ha, compared to 0.09 g/ha for the parent material, indicating more than a 1000-fold higher
activity for the parent compared to this metabolite. These results further demonstrate the lack of
herbicidal activity of all metabolites on a wide array of grass and broadleaf whole plants relative
to the parent compound, thereby posing a low probability of the degradates causing injury to
non-target plants. As such, the parent material is not considered to be a “pro-herbicide”, which
when metabolized is converted to the actlve herb1c1de moiety.

Finally, two method validation studies were conducted and submitted to determine the efficiency
of recovery of the parent material and metabolites from soil and sediment (MRID 469086-48)
and for the quantitative determination of residues in representative acidic, dry (including
processed products), oily and wet crops (MRID 469086-49). Results from both studies indicated
that the analytical methodologies employed were acceptable: except for two recoveries of 69%,
the individual recoveries were within the range of 70-120%.
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IV. Risk Characterization

Risk characterization is the integration of exposure and effects to estimate the potential
ecological risk from the proposed use of pyroxsulam on wheat. The goal of risk characterization
is to provide an estimate and description of potential adverse effects and to articulate risk
assessment assumptions, limitations, and uncertainties in order to synthesize an overall risk
conclusion. '

A. Risk Estimation — Integration of Exposure and Effects Data

Toxicity data and exposure estimates are used to evaluate the potential for adverse ecological
effects on non-target species. For this screening-level assessment of pyroxsulam, the
deterministic risk quotient method is used to provide a metric of potential risks. The RQ is a
comparison of exposure estimates to toxicity endpoints; estimated exposure concentrations are
divided by acute and chronic toxicity values. The resulting unitless RQs are compared to the
Agency’s LOCs, which are the Agency’s interpretive policy such that when LOCs are exceeded,
the need for regulatory action should be considered. These criteria are used to indicate when the
use of a pesticide, as directed on the label, has the potential to cause adverse effects on non-
target organisms.

1. Non-target Aquatic Organisms

The surface water EECs (peak and chronic values) from the PRZM/EXAMS model were
compared to acute and chronic toxicity endpoints to derive acute and chronic RQs for non-target
aquatic organisms. Acute and chronic RQs for freshwater and estuarine/marine organisms are
summarized in Tables 4.1 and 4.2, respectively.

For aquatic vascular and non-vascular plants, peak EECs are compared to acute ECsp values to
derive acute non-listed species RQs. In addition, peak EECs are also compared to NOAEC or
ECys values for aquatic plants to derive listed species RQs. All RQs for aquatic plants are
presented in Table 4.3.

a. Freshwater Fish and Invertebrates
The RQs did not exceed non-listed or listed species acute or chronic risk LOCs for freshwater
fish, aquatic-phase amphibians, or freshwater invertebrates. Table 4.1 lists the RQs for

freshwater fish, aquatic-phase amphibians, and freshwater invertebrates potentially exposed to
pyroxsulam associated with the proposed use on wheat.
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Wheat | 0.0164 Ibsai/A |  0.182 <0.01 <0.01 <001 | <0.01

b. Aquatic Plants

The RQs for aquatic plants did not exceed the acute risk LOCs for both non-listed and listed
species (highest RQ = 0.27). Table 4.2 lists the RQs for aquatic vascular and non-vascular
plants potentially exposed to pyroxsulam.

‘Wheat 0.0164 0.182 0.070 027 <0.01 <0.01

2. Non-target Terrestrial Organisms

The EEC values for estimated exposure to terrestrial animals for spray applications of
pyroxsulam were derived using the Kenaga nomogram, as modified by Fletcher (Fletcher et al.,
1994). Exposure estimates were generated for the proposed label use of pyroxsulam on winter
wheat with a single application of the flowable formulation of 0.0164 1bs a.i./A. The RQs are
based on these maximum exposure estimates and the lowest available toxicity endpoints for a
given taxa and exposure duration (e.g. acute avian). Specifically for this assessment, the lowest
LC/LDsp and NOAEC values were used for birds and mammals. Note again that data from avian
toxicity studies were used to represent reptiles and terrestrial-phase amphibians.

- Acute and chronic RQs for birds, reptiles, and terrestrial-phase amphibians are presented in
Tables 4.3 and 4.4, respectively, acute and chronic RQs for mammals are summarized in Tables
4.5, 4.6, and 4.7, respectively. '

a. Birds
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No RQs exceed non-listed or listed species acute risk LOCs with RQs <0.01. Table 4.3 lists the

avian dose-based acute RQs for proposed use of the dry granule and water dispersible granule
formulation of pyroxsulam on wheat.

Wheat 20 <0.01 <0.01 <0.01 <0.01
0.0164 100 <0.01 <0.01 <0.01 <0.01
1000 <0.01 <0.01 <0.01 <0.01

' Acute Risk LOCs; non-listed species RQ>0.5 and listed species RQ>0.1

No acute or chronic LOCs are exceeded. Acute and chronic dietary-based RQs are <0.01. Table

4.4 lists the acute and chronic dietary-based avian RQs for proposed use of pyroxsulam.

Wheat

Short Grass 3.94 <0.01 0.01
Tall Grass 1.80. <0.01 <0.01
Broadleaf plants / small insects 2.21 <0.01 <0.01
Fruits, pods, seeds, large insects 0.25 ~ <0.01 <0.01

! Acute Risk LOCs; non-listed species RQ>0.5 and listed species RQ>0.1
2 Chronic Risk LOC; RQ>1.0 for non-listed and listed species

b.

Mammals

No acute risk LOCs are exceeded with RQs <0.01. Table 4.5 lists the dose-based acute
mammalian RQs for proposed use of both the dry granule and water dispersible granule
formulations of pyroxsulam.

Wheat

0.0164

15 <0.01 <0.01 <0.01 <0.01 <0.01 - <0.01
35 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1000 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

! Acute Risk LOCs; non-listed species RQ>0.5 and listed species RQ>0.1
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The non-listed and listed species chronic risk LOC (RQ>1.0) is not exceeded for the proposed -
use of pyroxsulam on wheat for mammals (RQs range from <0.01-0.08). Table 4.6 lists the
dose-based chronic mammalian RQs for proposed uses of pyroxsulam.

' . 15 0.03 _0.02 0.02 <0.01 <0.01
Wheat 0.0164 35 0.03 0.01 0.02 <0.01 <0.01
‘ 1000 0.02 0.01 0.01 _<0.01 <0.01

The RQs do not exceed the chronic risk LOCs for any proposed uses of pyroxsulam with RQs
<0.01. Table 4.7 lists chronic dietary-based mammalian RQs for proposed uses of pyroxsulam.

These RQs are based on effects levels associated with chemical concentrations in feed.

Short Grass 3.94 <(.01
Tall Grass 1.80 <0.01
‘Wheat 0.0164 Broadleaf plants / small insects 2.21 <0.01
Fruits, pods, seeds, large insects 0.25 <0.01
! Chronic risk LOC for non-listed and listed mammalian species is RQ>1.0

C. Terrestrial Plants

Table 4.8 lists the terrestrial and semi-aquatic plant RQs for proposed uses of pyroxsulam based
on results from TerrPlant v. 1.2.1. The analysis indicates that for dicotyledonous plants adjacent
to pyroxsulam treated fields, the RQ exceeds the acute risk LOC (RQ > 1.0) as a result of drift
and for semi-aquatic dicots with exposure resulting from drift and channel runoff. For non-listed
monocots, RQs exceed the LOC as a result of sheet runoff (dry scenario) and also for semi-
aquatic plants. The difference in risk estimates for the various scenarios is in part due to the fact
that results from the vegetative vigor study are used for risk estimates associated with drift; the
other scenarios incorporate toxicity values from the seedling emergence tests. For listed species,
RQs exceeded the listed species acute risk LOC for semi-aquatic monocots and dicots. In

" addition, RQs exceeded the listed species acute risk LOC associated with spray drift and for

plants in dry areas (sheet runoff) for monocots and dicots. These RQs are based on the
maximum proposed use rate for winter wheat of 0.0164 Ibs ai/A; RQs based on the lower
proposed use rate for spring and winter wheat of 0.0132 lbs ai/A are slightly lower but the RQs
still exceed the LOCs.
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Semi-aquatic

Based on Ground Spay

Non-Listed Plant Species (Based on ECys)
Monocot 0.00022 1bs ai./A Seed Emerg

0.00056 Ibs ai/A Veg Vig 45 0.75 38
Dicot 0.00057 Ibs ai/A Seed Emerg '
0.000052 Ibs ai/A Veg Vig 1.7 3.2 15

Listed Plant Species (Based on NOAEC or ECys)
Monocot 0.00006 1bs ai/A Seed Emerg

0.000046 Ibs ai/A Veg Vig__ | 16 2.7 139
Dicot 0.000036 Ibs ai/A Seed Emerg
0.000031 Ths a/A Veg Vig_ | 27 5.3 232
Based on Acrial Spray
[ Dry Drift | Semi-aquatic

Non-Listed Plant Species (Based on ECys)
Monocot 0.00022 Ibs ai./A Seed Emerg

0.00056 Ibs ai/A Veg Vig 7.5 3.7 ; 41
Dicot 0.00057 Ibs ai/A Seed Emerg
0.000052 Ibs ai/A Veg Vig 2.9 16 16

Listed Plant Species (Based on NOAEC or ECys)
Monocot 0.00006 Ibs ai/A Seed Emerg

0.000046 lbs ai/A Veg Vig 27 14 150
Dicot 0.000036 Tbs ai/A Seed Emerg
0.000031 Ibs ai/A Veg Vig 46 26 251

B. Risk Description

The available data on the fate and effects of pyroxsulam are sufficient to address the risk
hypothesis for all taxa, as specified in the Overview Document (USEPA, 2004). Although no
effects data were submitted for estuarine/marine animal species, the physicochemical properties,
proposed uses, and toxicity to freshwater animals indicates that effects data are not required for
estuarine/marine animal species at this time. The results of this screening-level risk assessment
indicate some components of the risk hypothesis are accepted; there is potential for direct
adverse acute effects for and terrestrial and semi-aquatic monocot and dicot plants. These results
are based on modeled spray application rates of 0.01641bs a.i./A per year, which represents the
proposed use of pyroxsulam applied at the maximum label rate; risk conclusions are the same
based on the slightly lower rate of 0.0132 lbs a.i./A per year associated with the winter and
spring wheat use.
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1. Risk to Aquatlc Organisms

Aquatic EECs were based on PRZM/EXAMS and represent peak and chronic values of
pyroxsulam that may be present in a representative farm pond water body. The results of the
screening-level analysis indicate that the potential of pyroxsulam to adversely affect aquatic
freshwater animals is low. Risk quotients for freshwater fish and invertebrates are all below
0.01; no acute or chronic risk LOCs are exceeded. In addition, pyroxsulam appears to pose little
potential for adverse effects to aquatic plants with RQs for non-vascular and vascular plants that
are below 1.0. However, given the potential for effects on terrestrial and semi-aquatic plant
species associated with the use of pyroxsulam, indirect effects on aquatic specws are possible v1a
potential alterations in riparian habltat

a. Freshwater Fish

Acute and chronic RQs for freshwater fish are below acute and chronic risk LOCs, indicating
that direct effects to freshwater fish are unlikely for the use of pyroxsulam on wheat.

The freshwater fish toxicity data indicate that pyroxsulam and degradates are practically non-
toxic to tested species, which partly explains why RQ values are below the LOCs Extrapolation
to other freshwater fish is uncertain. In all likelihood, more sensitive species exist; however,
given the low potential for adverse effect to tested species, the potential for adverse effects on
freshwater fish or aquatic-phase amphibians is believed to be low.

b. Freshwater Invertebrates

Acute and chronic RQs for freshwater invertebrates are below acute and chronic risk LOCs,
indicating a low potential for direct adverse effects to freshwater invertebrates based on the use
of pyroxsulam on wheat.

The freshwater invertebrate toxicity data indicate that pyroxsulam is practically non-toxic to
tested species. Extrapolation to other freshwater invertebrates is uncertain. In all likelihood,
more sensitive species exist but given the low potential for adverse effects based on tested
species, the potential for adverse effects on other freshwater invertebrates is expected to be low.

Additionally, a chronic chironimid study indicated that the 7-OH metabolite of pyroxsulam is
slightly toxic to this species with a NOAEC of 30 mg/L. Peak EECs for the total toxic residues
are 0.18 ppb and represent the highest concentration obtained in model results; the ratio of ’
exposure to toxicity is below 0.001, well below the aquatic species LOCs. Furthermore, the
estimated 21-day pore water EEC of 0.08ppb suggests that exposures to sediment-dwelling
invertebrat